IGF-binding protein mRNAs in the human fetus: tissue and cellular distribution of developmental expression.
Insulin-like growth factors (IGF-I and IGF-II) are synthesized by most embryonic and fetal tissues, and regulate cellular growth and differentiation as autocrine/paracrine factors. A family of six IGF-binding proteins (IGFBPs) modulate IGF biological actions as both negative (inhibitory) and positive (potentiating) modulators. To determine the tissue distribution of IGFBP mRNA expression, we performed Northern blot analysis and in situ hybridization of human fetal tissues during gestational ages 10-16 weeks (n = 8). IGFBP-1 mRNA was expressed only in the liver, whereas other IGFBP mRNAs were expressed in variable abundance in every tissue examined. IGFBP-2 mRNA was expressed in moderate abundance in every tissue with the highest level observed in the liver; IGFBP-3 mRNA was expressed most abundantly in the skin, muscle and heart; IGFBP-4 mRNA was expressed in moderate abundance equally in all tissues; IGFBP-5 mRNA was expressed most abundantly in the skin, muscle and stomach, and IGFBP-6 mRNA was expressed in low abundance in all tissues. Notable exceptions were that liver expressed little or no IGFBP-4, -5 and -6 mRNAs, spleen and thymus expressed low levels of IGFBP-5 mRNA, and brain expressed little or no IGFBP-5 and IGFBP-6 mRNA. In situ hybridization of human fetal tissues showed IGFBP mRNAs were expressed in both epithelial and mesenchymal cells depending on the specific IGFBP and the stage of development. IGFBP-3, -4, and -5 mRNAs were localized mainly in the mesenchymal cells, and IGFBP-2 mRNA was localized predominantly in the epithelial cells. IGFBP-6 mRNA was localized in low abundance in both epithelial and mesenchymal cells. These studies indicate that IGFBPs are important paracrine modulators of IGF action on cellular growth and differentiation, by modulating IGF-dependent or IGF-independent actions.